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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the organic EL device with which the closure 

structure has been improved about an organic electroluminescence (EL) component. 

[0002] 

[Description of the Prior Art] An organic EL device is a light emitting device of a current drive mold, 
and must pass a big current between an anode plate and cathode. Consequently, when a component 
generates heat at the time of luminescence and oxygen and moisture are in the perimeter of a 
component, oxidation is promoted and a component deteriorates. The main things of degradation by 
oxygen and moisture are nonluminescent points called the dark spot by deterioration of an organic 
material or peeling of cathode. A dark spot grows as degradation progresses, and it stops emitting light. 
In order to prevent the above-mentioned degradation, various improvement proposals are proposed. 
[0003] For example, the method of making an EL element hold as an approach of removing moisture in 
the inactive liquid which made the fluorocarbon oil contain dehydrating agents, such as permutite, is 
indicated by JP,5-41281,A. 

[0004] Moreover, as shown in drawing 5 , the heat dissipation layer which enclosed fluorocarbon oil 12a 
with seal glass 9 on [ one / at least ] an anode plate 2 and cathode 7 is prepared in JP,5-1 14486,A, and 
heat is radiated in the Joule's heat at the time of a drive, and the approach of lengthening the life of a 
component is indicated. 

[0005] Moreover, as shown in drawin g 6 , it prepares on a component, using a carbonate compound as a 
closure protective layer 8, and how to prevent permeation of oxygen or moisture is also learned. 
[0006] 

[Problem(s) to be Solved by the Invention] Also in the above-mentioned approach, a dark spot occurs 
and grows with dissolved oxygen and the dissolved moisture which are contained in the fluorocarbon oil 
itself in many cases. Moreover, when putting in a dehydrating agent into a closure member, it was 
difficult to have to put in in large quantities, and for there to be fault that the water which the 
dehydrating agent incorporated by contacting directly a component is damaged by this promotes 
oxidation of a component, and to suppress generation of a dark spot, and growth. Moreover, the 
reinforcement of the component of thousands which there is a limitation in preventing permeation of the 
oxygen from the external world and moisture in the case of the closure of only resin or a metal layer, 
and are called product level - tens of thousands of hours was difficult. 

[0007] This invention is made in view of the above-mentioned problem, and it aims at offering the 

organic EL device with which the closure approach of the organic EL device which can prevent 

[ generating of the dark spot in an organic EL device and ] growth, and can be controlled, and growth of 

a dark spot cannot take place easily. 

[0008] 

[Means for Solving the Problem] In the organic EL device which arranged in the outside of a component 
the closure section which has cap structure in order to solve the above-mentioned problem On cathode, 
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polytetrafluoroethylene (Following PTFE and brief sketch) and polychlorotrifluoroethylene resin 
(Following PCTFE and brief sketch), Form a protective layer with fluorine system macromolecules, 
such as polyvinylidene fluoride (Following PVDF and brief sketch), and it fills with the inactive 
medium which consists of an inactive liquid which consists of inert gas and carbon fluoride into cap 
structure. As a component protective layer It is characterized by vapor-depositing metallic oxides, such 
as SiO, on cathode. 

[0009] As a cure to heat dissipation, a closure member is formed with thermally conductive good metals, 
such as SUS, or it is characterized by connecting with the heat sink for which arranges a heat sink or a 
heat dissipation network so that a component may be covered, and this is taken out to the closure 
member exterior and which installed the heat sink and the heat dissipation network in the closure 
member exterior further, and urging heat dissipation in a closure member. 

[0010] Furthermore, in order to arrange so that neither an oxygen absorbent nor a desiccant may contact 
a component, these are made into the shape of the shape of a sheet, and a solid-state, and it fixes to the 
component and the opposite side of a closure member. 

[001 1] It is lost that the oxygen which the water which the dehydrating agent incorporated by damaging 
a component and contacting and directly by dissociating so that high dampproofing and insulation 
can be acquired and an oxygen absorbent and a dehydrating agent cannot be touched directly at a 
component, and an oxygen absorbent absorbed promotes oxidation of a component by forming a 
protective layer by the fluorine system macromolecule, SiO, etc. on cathode in the above-mentioned 
organic EL device. 

[0012] Degradation of the ingredient by the heat generated at the time of the drive of a component can 
be prevented by urging heat dissipation by forming a closure member with thermally conductive good 
metals, such as SUS, etc. 
[0013] 

[Embodiment of the Invention] Next, the gestalt of implementation of this invention is explained with 
reference to a drawing. Drawing 1 and drawing 2 are the sectional views of the organic EL device in 
connection with one example of this invention. 

[0014] On it, vapor codeposition of the dopant 5 is carried out to a luminous layer 4 with the 
luminescence kind to be used, ITO is formed as a transparent electrode 2 by the spatter as an anode plate 
on a glass substrate 1, a hole injection and the transportation layer 3 are formed with a vacuum 
deposition method on it, and the electronic transportation layer 6 is continuously formed with vacuum 
deposition. Next, aluminum:Li and Mg:Ag are formed by vapor codeposition, cathode 7 is formed, and 
an organic EL device is created. 

[0015] As a protective layer 8 of this organic EL device, they are SiO, MgO, or aluminum 203 on 
cathode 7. A metallic oxide is formed lOnm - about lOOnm in thickness so that all may be covered with 
a vacuum deposition method from the cascade screen upper part to the side face from a hole injection 
and a transportation layer to cathode. For vacuum evaporationo, membranes are formed using a 
resistance heating method or an electron-beam-heating method. It controls so that 1x10 - 3 or less Pa of 
degree of vacuums is preferably set to 5x10 - 4 or less Pa at the time of vacuum evaporationo, it 
becomes 50 - 200 nm/sec about an evaporation rate and they become 100 degrees C or less about 
substrate temperature. 

[0016] Or a protective layer is formed on cathode as a protective layer with the vacuum deposition 
method which makes one sort or several sorts the source of vacuum evaporationo for fluorine system 
macromolecules, such as PTFE, PCTFE, and PVDF. this time - the gestalt of the source compound of 
vacuum evaporationo - powder and a pellet type - or it may be granular. As for the average molecular 
weight of a protective coat, 2000 to about 400000 are desirable at the time of the vacuum evaporationo 
on an organic EL device. Using a resistance heating method or an electron-beam-heating method, 
vacuum deposition sets preferably 1x10 - 3 or less Pa of degree of vacuums to 4x10 - 4 or less Pa at the 
time of vacuum evaporationo, and it is the conditions which serve as 30 nm/sec in an evaporation rate, 
and serve as substrate temperature 1 00 degrees C or less, and it forms membranes so that thickness may 
be set to 10-500nm. Although an organic electroluminescence ingredient generally does not have good 
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thermal resistance, by managing the substrate temperature and the evaporation rate at the time of 
protective coat vacuum evaporationo, the property of an organic electroluminescence ingredient can 
deteriorate or it can prevent an organic layer and a cathode thin film exfoliating with stress. Thus, the 
vapor-deposited protective coat has dampproofing and high electric insulation, and turns into a thin film 
without a pinhole. 

[0017] Thus, the closure member 9 which has the cap structure formed in the periphery section of a 
component of a glass metallurgy group as the closure approach of the produced EL element is formed, 
and the inert gas 13 which consists of restoration ( drawing 1 ) or an argon, helium, or nitrogen the 
inactive liquid 12 which consists of carbon fluoride, such as a perfluoro alkane or a perfluoro amine 
which made the dehydrating agent 1 0 and the oxygen absorbent 1 1 mix into it, is enclosed ( drawing 2 
R>2). 

[0018] When using the perfluoro alkane or perfluoro amine of an inactive liquid as encapsulant, these 
liquids are heated in vacuum oven, degassing and dehydration actuation are performed 1 to several 
times, through filtration of the column filled up with silica gel, the molecular sieve, or Fe and an 
ascorbic acid for this is carried out, and what performed deoxidation and dehydration actuation is used. 
As indicated to drawin g 1 , the salt and oxide which contain the granular ascorbic acid of 10-100 
micrometers of diameters of a volume centriole, and Fe, Ti or its ion in this inactive liquid as oxygen 
absorbents as a desiccant the 10-100 micrometer grain-like silica gel of diameters of a volume centriole, 
a molecular sieve, the diatom earth, an activated alumina, a zeolite, etc. - the inside of a liquid - every 
one sort - or combine several sorts, it is made to distribute so that it may become 30 - 60 W% to a 
liquid, and encapsulant is created. 

[0019] At the time of restoration of this encapsulant, the inlet 14 with a diameter of about l-2mm is 
established in the roof side of the closure member 9, it pours it in after pasting up a glass substrate and a 
closure member using a syringe or a pipeter, and plugs up this inlet using somewhat larger lid 1 5 and 
epoxy resin adhesive of the same quality of the material as a closure member than an inlet. 
[0020] furthermore, the sheet which made poly membranes, such as a nonwoven fabric, polyester, 
polyethylene, and PVA, support and distribute the above-mentioned oxygen absorbent and a desiccant 
as shown in drawing 2 — much more - several layers or the above-mentioned ingredient may be made 
into the shape of baking and a solid-state, the dehydration oxygen uptake member 16 may be created, 
adhesives, such as an epoxy resin, are used, this may be made to paste up and hold to the roof side of a 
closure member, and it may be filled up with an inactive medium. While oxygen and the moisture which 
remained at the time of the closure are removable by this, minute amount oxygen and water which 
permeate from the outside, such as an adhesion interface, are removable after the closure. 
[0021] When filled up with inert gas, as an oxygen absorbent The granular ascorbic acid of 10-500 
micrometers of diameters of a volume centriole, and Fe, Ti The salt or oxide containing these low valent 
metal ion or as a desiccant The 10-500 micrometer grain-like silica gel of diameters of a volume 
centriole, a molecular sieve, The diatom earth, an activated alumina, a zeolite, etc. A nonwoven fabric 
and polyester, the sheet which supported to poly membranes, such as polyethylene and PVA, and they 
were made to distribute ~ much more - several layers or the above-mentioned ingredient is made into 
the shape of baking and a solid-state, adhesives, such as an epoxy resin, are made to use, stick and hold, 
and the closure of an EL element is performed to the roof side of a closure cap. 
[0022] It can prevent these contacting a direct component by holding the above-mentioned oxygen 
absorbent and a moisturizer to a closure member roof side, as shown in drawing 2 . Moreover, while 
oxygen and the moisture which remained at the time of the closure are removable by this, minute 
amount oxygen and water which permeate from the outside, such as an adhesion interface, are 
removable after the closure. 

[0023] Although a hole may be established in a closure member like the time of restoration of an 
inactive liquid and inert gas may be poured into enclosure of inert gas, the closure is made without 
touching atmospheric air by performing the closure in the glove compartment into which an argon and 
nitrogen were made to flow, and it is effective for suppression of a dark spot. 
[0024] The thermal resistance of an organic EL device is about 100-150 degrees C, and since it is 
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difficult to use thermosetting adhesive, gas and the small epoxy system photoresist adhesives 17 of 
moisture permeability are used for adhesion of the above-mentioned closure member and a component 
substrate ( drawing 3 ). 

[0025] Although the effectiveness of heat dissipation becomes good when nickel alloy of SUS and Fe 
base material is used for closure cap 9a, as shown in drawing 3 , bond strength and thermal expansion 
with a glass substrate become a problem. Low melting glass 1 8 is welded [ these ] and the glass 
substrate of this glass section and an EL element is pasted up on them by the epoxy above 17. Thereby, 
the difference in the coefficient of thermal expansion of a metal and glass can be eased. 
[0026] When using the cap of the above-mentioned metal or glass, as shown in drawing 4 , it arranges so 
that the heat sink or the heat dissipation network 19 of noncorrosive metals, such as SUS, may be 
covered right above [ of the organic thin film 20 ] which has a protective coat 8 during a cap, and is 
made for the heat which took this out to the cap exterior and was generated at the time of a component 
drive not to be accumulated in the interior. By connecting with the above-mentioned heat sink or the 
heat sink 21 which installed the heat dissipation network in the cap upper part etc., the heat dissipation 
effectiveness increases and reinforcement of a component can be attained more. 
[0027] Example 1 : The aluminum quinoline complex was continuously carried out [ formed ITO in the 
glass substrate 1 with a thickness of 1.1mm as a transparent electrode 2 as an anode plate, formed alpha- 
NPD (diamine compound) with vacuum deposition as a hole-injection and transportation layer 3 on it at 
500A thickness, and / as a luminous layer 4 / as an aluminum quinoline complex and a dopant ] 250A 
vapor codeposition of Quinacridone on it and formed by 3 00 A vacuum evaporationo as an electronic 
transportation layer 6. Next, only 1700A only of aluminum was vapor-deposited for aluminum:Li 300A 
and after that by vapor codeposition, cathode was formed, and the organic EL device was created. 
[0028] As a protective layer of this organic EL device, with vacuum deposition, SiO was formed 30nm 
in thickness so that an organic thin film and the whole cathode might be covered. Using the resistance 
heating method, vacuum evaporationo set the degree of vacuum before vacuum evaporationo to 4x10 to 
4 Pa, and it formed membranes so that it might become 200 nm/sec about an evaporation rate and might 
become 60 degrees C or less about substrate temperature. 

[0029] Thus, the created component was covered with glass cap 9 like drawing 2 , and nitrogen was 
enclosed into it. 

[0030] At the time of restoration of nitrogen gas, the sheet which it distributes as an oxygen absorbent to 
the granular ascorbic acid of 100 micrometers of diameters of a volume centriole, and made polyester 
resin distribute the 500 micrometer grain-like silica gel of diameters of a volume centriole as a desiccant 
was made to hold to the roof side of a closure member further, and the closure of an EL element was 
performed. Epoxy system photoresist adhesives were used for adhesives. 
[0031] When the shelf test was performed under 50 - 70% of temperature relative humidity of 25 
degrees C, even if 3500 hours passed, the nonluminescent point (dark spot) accepted visually was not 
generated. A constant current power supply is connected to this component, and it is initial brightness 
300 cd/cm2. When the current value was made to set up and drive so that it may become, time amount 
until brightness is halved was about 3000 hours. 

[0032] The organic EL device was created like example 2 example 1, and the vacuum evaporationo film 
was created on cathode with the vacuum deposition method which makes PCTFE granular as a 
protective layer the source of vacuum evaporationo. The degree of vacuum before vacuum evaporationo 
was set to 4x10 to 4 Pa, and on conditions which serve as 30 nm/sec in an evaporation rate, and serve as 
substrate temperature 70 degrees C or less, thickness formed 1 OOnm and average molecular weight so 
that it might become 4000 to about 20000. 

[0033] Low melting glass was closure welded for this component made from SUS, and the glass 
substrate of this glass section and an EL element was pasted up with the epoxy resin. It was filled up 
with the perfluoro amine into it. a perfluoro amine ~ Sumitomo 3 M company make — what performed 
heating, degassing, and dehydration actuation for trade name FURORINATO FC-70 (215 degrees C of 
boiling points) 3 times in vacuum oven, and filtered this by the molecular sieve was used. 
[0034] the time of enclosure of this inactive liquid — it put in and granular ferrous oxide of 60 
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micrometers of diameters of a volume centriole was closed [ be / as an oxygen absorbent / it / under / 
liquid / as opposed to ] so that it might become [ as opposed to / as a desiccant / a liquid ] 40 W% about 
the 1 00 micrometer grain-like molecular sieve of diameters of a volume centriole. 
[0035] When the shelf test was performed under 50 - 70% of temperature relative humidity of 25 
degrees C, even if 3500 hours passed, the nonluminescent point (dark spot) accepted visually was not 
generated. A constant current power supply is connected to this component, and it is initial brightness 
300 cd/cm2. When the current value was made to set up and drive so that it may become, time amount 
until brightness is halved was about 3500 hours. 

[0036] The organic EL device was created like example 3 example 1 , and as a protective layer, 30nm of 
SiO(s) was formed so that an organic thin film and the whole cathode might be covered with vacuum 
deposition. Using the resistance heating method, vacuum evaporationo set the degree of vacuum before 
vacuum evaporationo to 4x10 to 4 Pa, and it formed membranes so that it might become 200 nm/sec 
about an evaporation rate and might become 60 degrees C or less about substrate temperature. 
[0037] When performing the closure by the closure member which has the cap structure of glass for the 
above-mentioned component, as shown in drawing 4 , the heat dissipation network made from SUS has 
been arranged so that right above [ of the component in a closure member ] may be covered, this was 
taken out to the closure member exterior, and it connected with the heat sink installed in the closure 
member upper part. When pasting up a component substrate and a glass cap, the organic EL device and 
the heat dissipation network maintained fixed spacing by installing the spacer 22 with a particle size of 
200-300 micrometers between a component substrate and a heat dissipation network. It was filled up 
with argon gas into the closure cap 9. The sheet which it distributes as an oxygen absorbent to the 
granular ferrous oxide of 100 micrometers of diameters of a volume centriole, and made polyester resin 
distribute the 500 micrometer grain-like silica gel of diameters of a volume centriole for argon gas as a 
desiccant at the time of restoration was made to hold to the roof side of a closure cap further, and the 
closure of an EL element was performed. 

[0038] When the shelf test was performed under 25-degree-C 50 - 70% humidity, even if 3500 hours 
passed, the nonluminescent point (dark spot) accepted visually was not generated. A constant current 
power supply is connected to this component, and it is initial brightness 300 cd/cm2. When the current 
value was made to set up and drive so that it may become, even if 3500 hours passed, brightness did not 
result in the reduction by half. 

[0039] When what enclosed nitrogen gas using the glass cap performed the shelf test under 50 - 70% of 
temperature relative humidity of 25 degrees C, the nonluminescent point (dark spot) accepted visually in 
2000 hours was accepted without [ as a comparison ] the protective coat of a component to the above- 
mentioned example. A constant current power supply is connected to this component, and it is initial 
brightness 300 cd/cm2. When the current value was made to set up and drive so that it may become, 
time amount until brightness is halved was about 1600 hours. 
[0040] 

[Effect of the Invention] As explained above, according to this invention, by preparing a protective layer 
between a component, and a closure Mr. liquid and a gas, an oxygen absorbent, a dehydrating agent, and 
a component cannot contact directly, but can prevent the humidity of the liquid to the component by the 
blemish and blemish to a component. It is dissolved in encapsulant, or oxygen and the moisture which 
exist in a component can be absorbed with an oxygen absorbent and a dehydrating agent, and can stop 
the damage of a component. Furthermore, degradation of the ingredient by the heat generated at the time 
of the drive of a component can be prevented by giving heat dissipation structure. Thereby, since 
generating and growth of the dark spot of an organic EL device can be controlled, reinforcement of a 
component can be attained. 



[Translation done.] 
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